Attorney Docket 50021-00001 



The Claims Defining th Invention ar : 

1 - AjadieehrW6lnc1ino a s h a skte-travtrfg a short leg with a first locking recess 
and a longer leg having an opposed second locking recess, said longer leg being 
connected by a longitudinally elongated recess or flat to a peripheral recess disposed 
towards the end of the longer leg, 

and a casing having a short and a longer recess extending into the casing 
from a first end surface to accept the short and longer shackle leg respectively, 
central recess extending into the casing from an opposed second end surface an 
offset recess extending into the casing from the opposed second end surface and 
intersecting the central recess, the intersection defining a first and a second 
longitudinally elongated cusp portions, said short, longer and central excesses being 
intersected by a transverse recess extending into the casing fromyfirst side of the 
casing, 

a cylinder having a key operable barrel characterized^ an undisplaced 
position enabling key removal, 

two opposed balls supported within the transvei^C recess; a first ball able to 
protrude into the short recess and first locking reces^&nd a second ball to protrude 
into the longer recess and second locking recess, 

a cam to control the balls, and a couple^ facilitate operable coupling 
between the cam and the cylinder, 

the coupler being mountable withiiyffie body to provide a Type 1 padlock 
characterized by an unlocked, open conjuration where short leg is free of the 
casing, the longer leg is supported iryhe casing and the key is removable, 

the coupler being mountabje within the body to provide a Type 2 padlock 
characterized by an unlocked, ojfen configuration where the short leg is free of the 
body, the longer leg is supported in the body casing and the key and barrel cannot be 
rotated to the undisplacecLftosition to enable key removal. 



2. A padlock, including a shackle having a short leg with a first locking recess 
and a longer leg having an opposed second locking recess, said longer leg being 
connected by ^longitudinally elongated recess or flat to a peripheral recess disposed 
towards the end of the longer leg, 

and/a casing having a short and a longer recess extending into the casing 
from a f[r§t end surface to accept the short and longer shackle leg respectively, a 
centraff recess extending into the casing from an opposed second end surface, an 
off^fet recess extending into the casing from the opposed second end surface and 
^ersectiT KL th B ce ntral rpress, theOatecse ctioft^ ni^^ a second vertica lly 
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iQ M i tiif lin ally - eiunydLbd eUhtp portion, sa ' ftTM iuil, lony^i and ce ntratrceesses-feeiqg 
intersected by a transverse recess extending into the casing from a first side of the) 
casing, / 

a cylinder having a key operable barrel characterized by an undisplaced / 
position enabling key removal, / 

two opposed balls supported within the transverse recess; a first bailable to 
protrude into the short recess and first locking recess and a second ball to/protrude 
into the longer recess and second locking recess / 

a cam to control the balls, / 

the angular disposition of the cam in the locking and unlocking configurations 
being determined by a stop comprising a disc-like member suppled coaxially with 
and relative to the cam, and being angularly displaceable relati4 to the cam, and 
having a stop shoulder which protrudes into the offset reces/ said stop having a first 
operative configuration where the stop shoulder abuts the/frall of the offset recess 
adjacent the first cusp and a second operative configuration where the stop shoulder 
abuts the opposite wall of the offset casing adjacent second cusp, 
the padlock being characterized by: / 

a closed, locked configuration correspond^ to the stop being in the first 
operative configuration, the short and longer led being supported in the casing and 
restrained from displacing relative to the cas^fg, the cam being in a locking 
configuration and retaining the first ball partly within the first locking recess and the 
second ball being partly within the second locking recess, 

the cam and stop member betifg rotateable in an unlocking direction by the 
cylinder to displace the padlock to aif unlocked configuration, and 

an open, unlocked configuration corresponding to the stop being in the 
second operative configuration/he short leg being free of the casing, the longer leg 
being supported in the casing the cam being in an unlocking configuration and 
retaining the second ball Dfirtly within the longitudinally elongated recess or flat or 
partly within the periphetel recess. 



3. A padlockyficluding a shackle having a short leg with a first locking recess 
and a longer leg/having an opposed second locking recess, said longer leg being 
connected by/longitudinally elongated recess or flat to a peripheral recess disposed 
towards the^end of the longer leg, 

ajfd a casing having a short and a longer recess extending into the casing 
from ia4irst end surface to accept the short and longer shackle leg respectively, a 
ceyfral recess extending into the casing from arL OBBc^cf^^d end surface, an 
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offset recess extending into the casing from the opposed second end surface and y 
intersecting the central recess, the intersection defining a first and a second / 
longitudinally elongated cusp portions, said short, longer and central recesse^tfeing 
intersected by a transverse recess extending into the casing from a first sid^of the 
casing, / 

a cylinder having a key operable barrel characterized by an ur^isplaced 
position enabling key removal, / 

two opposed balls supported within the transverse recessf a first ball able to 
protrude into the short recess and first locking recess and a second ball to protrude 
into the longer recess and second locking recess, / 

a cam to control the balls, and a coupler to facilitate operable coupling 
between the cam and the cylinder, / 

the coupler being mountable within the body to provide a Type 1 padlock 
characterized by an unlocked, open configuration Where short leg is free of the 
casing, the longer leg is supported in the casing ^nd the key is removable, 

the coupler being mountable within theybody to provide a Type 2 padlock 
characterized by an unlocked, open configuration where the short leg is free of the 
body, the longer leg is supported in the bocfy casing and the key and barrel cannot be 
rotated to the undisplaced position to enable key removal, 

wherein the cam includes a firsjrcam portion comprising a substantially 
cylindrical portion defined by a peripbferal, side, curved surface and having a 
longitudinal axis coaxial with the cam axis of rotation and which is parallel with and 
between the longitudinal axii of thfe short and longer recess in the casing, 

said cam in a locking configuration presenting the curved surface to each ball 
to retain the balls in the locking recesses, 

said cam in the unlocking configuration presenting a longitudinally elongated, 
side, first unlocking recess/to the first ball and a longitudinally elongated, side, 
second unlocking recessyto the second ball to enable the first ball to be removed 
from the first locking recess and the second ball to be partly removed from the 
second locking recesstend be retained partly within the longitudinally elongated 
recess or the flat oi^artly within the peripheral recess. 

4. A padlock, mcluding a shackle having a short leg with a first locking recess 
and a longer leg having an opposed second locking recess, said longer leg being 
connected by a longitudinally elongated recess or flat to a peripheral recess disposed 
towards the end of the longer leg, 
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and a casing having a short and a longer recess extending into the casing 
from a first end surface to accept the short and longer shackle leg respective!^ a 
central recess extending into the casing from an opposed second end sur^ce, an 
offset recess extending into the casing from the opposed second end surface and 
intersecting the central recess, the intersection defining a first and ^econd vertically 
longitudinally elongated cusp portion, said short, longer and centi^l recesses being 
intersected by a transverse recess extending into the casing fr^m a first side of the 
casing, / 

a cylinder having a key operable barrel characterized by an undisplaced 
position enabling key removal, / 

two opposed balls supported within the transverse recess; a first ball able to 
protrude into the short recess and first locking recess and a second ball to protrude 
into the longer recess and second locking recess/ 

a cam to control the balls, / 

the angular disposition of the cam in me locking and unlocking configurations 
being determined by a stop comprising a dip-like member supported coaxially with 
and relative to the cam, and being anguiyfy displaceable relative to the cam, and 
having a stop shoulder which protrude^nto the offset recess, said stop having a first 
operative configuration where the stocf shoulder abuts the wall of the offset recess 
adjacent the first cusp and a second^perative configuration where the stop shoulder 
abuts the opposite wall of the offset casing adjacent second cusp, 

the padlock being characterized by: 

a closed, locked configuration corresponding to the stop being in the first 
operative configuration, the sjiort and longer legs being supported in the casing and 
restrained from displacing relative to the casing, the cam being in a locking 
configuration and retainin/the first ball partly within the first locking recess and the 
second ball being partly Mthin the second locking recess, 

the cam and stop member being rotateable in an unlocking direction by the 
cylinder to displace thp padlock to an unlocked configuration, and 
an open, unlocked configuration corresponding to the stop being in the second 
operative configuration, the short leg being free of the casing, the longer leg being 
supported in the casing, the cam being in an unlocking configuration and retaining 
the second ball partly within the longitudinally elongated recess or flat or partly within 
the peripheral rejcess 

and whefrein the cam includes a first cam portion comprising a substantially 
cylindrical potion defined by a peripheral, side, curved surface and having a 
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longitudinal axis coaxial with the cam axis of rotation and which is parallel with^nd 
between the longitudinal axii of the short and longer recess in the casing, / 

said cam in a locking configuration presenting the curved surfac^o each ball 
to retain the balls in the locking recesses, / 

said cam in the unlocking configuration presenting a longiUWinally elongated, 
side, first unlocking recess to the first ball and a longitudinally elongated, side, 
second unlocking recess to the second ball to enable the firWbali to be removed 
from the first locking recess and the second ball to be partly removed from the 
second locking recess and be retained partly within th^fongitudinally elongated 
recess or the flat or partly within the peripheral reces 

5. A padlock according to Claim 3 or 4, whetein the first cam portion is integrally 
connected to a cam drive portion relatively disposed towards the casing second end 
surface, said drive portion comprising two opposed drive recesses having coplanar 
floors wherein the plane is orthogonal to ttie axis of rotation of the cam, said drive 
recesses being on opposite sides of the/fcam axis of rotation and being defined by an 
axial between bridge comprising opposed walls, each wall having a first engageable 
drive shoulder at one end and a second engageable shoulder at the other end, said 
bridge having opposed part cylindrical portions to support the disc-like member which 
has an aperture of substantially circular cross-section interrupted by at least one 
inwardly protruding finger engageable with the first drive shoulder, wherein each 
finger abuts the first drive shgulder when the cam is in the locked and unlocked 
configurations. 

6. A padlock according to Claim 3 or 4, configured as a Type 1 padlock, 
including at least one drfive pin supported within the cylinder barrel to extend into the 
space between the at least one finger and second drive shoulder to be engageable 
with the at least one finger, to enable the pin to be displaced about the cylinder barrel 
axis of rotation to displace the first drive shoulder and the interposed finger to the 
unlocking configuration, and the barrel and key to subsequently be returned to the 
undisplaced position while the drive pin correspondingly displaces freely within the 
space between the at least one finger and second drive shoulder. 

7. A padlock according to Claim 3 or 4, configured as a Type 2 padlock, 
including at lea£t one drive pin supported within the cylinder barrel to extend through 
the space between the at least one finger and second drive shoulder to protrude into 
a pin recess \yithin the floor of the drive recess and adjacent the finger, to enable the 
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pin to be displaced about the cylinder barrel axis of rotation to displace the first driv) 
shoulder and the interposed finger to the unlocking configuration, the barrel and key 
being unable to be returned to the undisplaced position because of the direct 
coupling between the drive pin and cam. 

5 

8. A padlock according to Claim 6, wherein there is an opposecLffeir of fingers, 
an opposed pair of drive shoulders, opposed drive recesses with pin holes and there 
is correspondingly an opposed pair of drive pins, 

said drive pins having passage through while being supported in a support 
10 disc to comprise a coupler, the drive pins being configured/to protrude more from one 
side of the disc than the other and additionally being configured so that when 
assembled into the padlock body with the longer endytowards the cam, they 
protrude into the pin holes, and when assembled info the padlock body with the 
shorter ends towards the cam, they protrude int^/drive recesses but not into the pin 
Q 15 holes. 

Co 

£y 9. A padlock according to Claim 7^/herein there is an opposed pair of fingers, 

f4 an opposed pair of drive shoulders, opposed drive recesses with pin holes and there 

hj ls correspondingly an opposed paii^of drive pins, 

M 20 said drive pins having passage through while being supported in a support disc to 
jL comprise a coupler, the drive ojns being configured to protrude more from one side of 

01 the disc than the o^er and additionally being configured so that when assembled into 

fj the Padlock body with the longer ends towards the cam, they protrude into the pin 

q holes, and when assembled into the padlock body with the shorter ends towards the 

N= 25 cam, they protrude^n^drive recesses but not into the pin holes. 

10. A padlock according to Claim 5, wherein the first cam portion has a removal 
configuration enabling the removal of the shackle, the cam in the removal 
configuration presenting a longitudinally elongated, side, third recess, deeper than 
30 the second repess, to the second ball to enable the second bail to be removed from 
all the recesjses of the longer leg, 

andfwherein the cam is rotatable in the unlocking direction to the removal 
configuration while the stop remains in the second operative configuration, 

aid removal configuration corresponding to the short leg being free of the 

35 casing.- 
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11. A padlock according to Claim 10, wherein each finger in the removal^ 
configuration of the cam abuts an associated second drive shoulder. 

12. A padlock according to Claim 5, including a torsion spring supported about 
the bridge having one end attached to the cam and the other vwtnin the offset recess 
to bias the cam towards the locking configuration 

13. A padlock according to any one of Claims 1 to # including a compression 
spring within the longer recess to bias the shackle from the body. 



14. A padlock according to any one of Claims/1 to 4, wherein the cylinder is 
removable to provide accessibility to the cam to4nable it to be rotated to the removal 
configuration while the stop remainsAindisplaced in the second operative position. 



15. A padlock according to any/one ofifclaims 1 to 4, wherein the cylinder is 
retained in the casing by a threaded fasfener having a head accessible through the 
short recess, said cylinder barrel bein/free to rotate without limitation when the 
cylinder is removed from the casingj 



16. A padlock according to 
comprises an interchangeable 
shoulder that is displaceable 
key, said cylinder barrel beii 
removed from the casing 



ly one of Claims 1/fo 4, wherein the cylinder 
re retained in tfyfe casing by a sideways protruding 
into the core by the application of a control 
late without limitation when the cylinder is 




17. A padlock accon&ing to any one of Claims 1 to 4, wherein the cylinder 
comprising a pin cylinder having a casing with pin chambers extending from the 
surface of the casinrf and wherein adjacent chambers adjacent the surface of the 
casing are joined bp a channel, said channel accommodating a resilient elongated 
strip extending beftveen the chambers and having substantially cylindrical portions 
extending one in/o each chamber. 



18. Apadldck 
described herein 



according to any one of claims 1 to 4 and substantially as 
with reference to and as illustrated in the accompanying drawings. 
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19. A padlock shackle having at least one locking recess having a surface 
comprising a portion or portions of surfaces of revolution in which the axis of 
revolution defining the surface intersects the body of the leg and where th^surface of 
the recess extends in all directions from the axis. 



20. A padlock shackle having at least one locking recess havin^a surface 
comprising a portion or portions of surfaces of revolution in whicbnhe axis of 
revolution defining the surface intersects the body of the leg arra where the surface of 
the recess extends in all directions from the axis, including allocking recess 
comprising two such portions located adjacently and a sn^HI distance from an other 
recess each being joined by a channel portion. 



il^fr 



21 . A padlock shackle having at least one locking recess having a surface 

; of surfaces of revolution in which the axis of 



comprising a portion or portions 



revolution defining the surface intersects the bo^y of the leg and where the surface of 
the recess extends in all directionsffrom the axis, wherein the padlock shackle is 
defined by two parallel co-planar legs; a sh^rt leg having a first Idcking recess and a 
longer leg having a second locking, substantially opposed, reefess; the second 
locking recess being connected by a longitudinally elonga^d recess to a peripheral 
recess disposed towards the end of Xpe longer leg, 
the surface of the first and second 



acking 

a portion or portions of surfaces raf revolu 
revolution which intersects the $l\ackle 
on all sides from the axis 



;ts the sn< 
; of revolt 



fody 



>eing substantially comprised of 
said portion having an axis of 
to provide a surface portion extending 



22. A padlock shackl^Fiaving at least one locking recess having a surface 
comprising a portion or ribrtions of surfaces of revolution in which the axis of 
revolution defining theysurface intersects the body of the leg and where the surface of 
the recess extends infall directions from the axis, including a locking recess 
comprising two sucfi portions located adjacently and a small distance from an other 
recess each beindfjoined by a channel portion, wherein the padlock shackle is 
defined by two parallel co-planar legs; a short leg having a first locking recess and a 
longer leg having a second locking, substantially opposed, recess; the second 
locking recess^being connected by a longitudinally elongated recess to a peripheral 
recess disposed towards the end of the longer leg, 
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the surface of the first and second locking recesses being substantis 



comprised of a portion or portions of surfaces of revolution, each said portfon having 
an axis of revolution which intersects the shackle body to provide a surface portion 
extending on all sides from the axis of revolution. 



23. A padlock shackle according to Claim 21 or 
elongated recess comprises a longitudinal channel 



tierein me longitudinally 



24. A padlock shackle according to Claim W or 22, whefein the peripheral recess 
comprises a peripheral channel around the oeriphery of the shackle body 

25. A padlock shackle according to an£ one of Clajms 19 to 22, wherein the 
portions of surfaces of revolution and cotfiprise spherical portions defined by a radius 
substantially the same as the radii of the balls. 



26. A padlock shackle according \p Claim 2& wherein the channel'cross-section 
is defined by a radius substantially ttfe same/s the radii of the ball/ 



27. A padlock shackle according to Cjf 
is defined by a radius substantially/the si 



iim 24, wherein theyChannel cross-section 
as the radii of me balls. 



28. A padlock shackle accordirifcufjS any one of cfaffhs 19 to 22 and substantially 
as described herein with referenc^o and as illustrated in the accompanying 
drawings. 

29. A padlock according to^any one of claims 1 to 4 which includes a shackle 
selected from the group consisting of: 

(i) a padlock shackle having at least one locking recess having a 
surface comprising a portion or portions of surfaces of revolution in which the 
axis of revolution'defining the surface intersects the body of the leg and 
where the surface of the recess extends in all directions from the axis; 

(ii) /a padlock shackle having at least one locking recess having a 
surface comprising a portion or portions of surfaces of revolution in which the 
axis of revolution defining the surface intersects the body of the leg and 
where theisurface of the recess extends in all directions from the axis, 
includingfa locking recess comprising two such portions located adjacently 
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and a small distance from an other recess each being joined by a channel 
portion; / 
(iii) a padlock shackle having at least one locking recess having/asurface 
comprising a portion or portions of surfaces of revolution in which the a*is of 
revolution defining the surface intersects the body of the leg and wh^fe the surface of 
the recess extends in all directions from the axis, wherein the padlock shackle is 
defined by two parallel co-planar legs; a short leg having a firsj/focking recess and a 
longer leg having a second locking, substantially opposed, recess; the second 
locking recess being connected by a longitudinally elongated recess to a peripheral 
recess disposed towards the end of the lofg^r leg, the surface of the first and second 
locking recesses being substantially comprised of a portion or portions of surfaces of 
revolution, each said portion having ar/f axis of reWjtion which intersects the shackle 
body to provide a surface portion extending on aff sides from the axis of revolution; 
and 



^er 



(iv) a padlock shackle jpaving at fc&st one locking recess having a surface 
comprising a portion or portions of surface/ of revolution in which the axis of 
revolution defining the surface iytersecte/the body of the leg and where>the surface of 
the recess extends in all directions frorp the axis, including a locking'recess 
comprising two such portions locatecT adjacently and a small distance from an other 
recess each being joined by a'chajimel portion, wherein th^adlock shackle is 
defined by two parallel co-planaivfegs; a / sh(5tt leg having'a first locking recess and a 
longer leg having a second locking, s/bstantiaHy^pjjosed, recess; the second 
locking recess being connected by J longitudinally elongated recess to a peripheral 
recess disposed towards th* end of the longer leg, the surface of the first and second 
locking recesses being substenti^lly comprised of a portion or portions of surfaces of 
revolution, each said potion having an axis of revolution which intersects the shackle 
body to provide a surfape portion extending on all sides from the axis of revolution. 

30. A method of manufacture of a padlock shackle according to any one of 
Claims 19 to 22, including the step of advancing a rotating cutter blade into the side 
of an unformed shackle blank to manufacture a recess. 

31 . A method of manufacture of a padlock shackle according to any one of 
Claims 19 to 22f including the steps of; 

(1) advancing a rotating cutter blade into the side of an unformed shackle 
blank to manufacture a recess, and 
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(2) advancing the rotating cutter blade longitudinally along the shackle body 
to manufacture a channel. 

32. A method of manufacture for a padlock shackle according to Claipf 31 , 
including the further steps of; 

(3) manufacturing a first and then a second locking recess ^advancing a 
rotating cutter blade into the side of an unformed shackle blank, 

(4) partly withdrawing the cutter from the second lockinc/recess, and 

(5) advancing it longitudinally along the shackle bianco manufacture a 
channel, 

wherein said longitudinal channel connects to a p/fe-manufactured peripheral 

recess 



33. A method of manufacture for padlock sha^le according to Claim 32, 
including the further steps of; 

(6) aligning the shackle blapk so that the/plane in which th^axii of the 
spherical portions lie is orthogonal to the longitudinal axis of a riiandrel, 

(7) fixing a leg portion ofithe shackle/lank within an^longated recess in a 
substantially tangential extens^n to the rnpidrel which includes an operating lever 
such that a reference portion of the shackle blank is gained adjacent to a cylindrical 



portion of the mandrel with the recess 



Jisposed generally towards the mandrel, 



said reference portion compr 
(8) positioning a roller 



(9) rotating the mandr 



ing ttwjuncqon b*£tween a leg and joining portion, 
adjacent the reference portion so that the shackle blank 



extends tangentially in relation toiand from between the mandrel and roller , 



"lie maintaining the roller undisplaced to form the 
shackle blank into a shape cocfe£ponding to the mandrel to form the shackle body 
portion which joins the short and longer legs and to align the legs so that the 
longitudinal axii of the legs are substantially parallel. 



34. A method of manufacture for a padlock shackle according to Claim 33, 
wherein the surfaces of /he roller and cylindrical portion of the mandrel, where they 
contact the shackle blank, comprise annular recesses having a semi-circular cross- 
section defined by a radius substantial the same as the radius of the shackle body. 



35. A method of rfianufacture for a padlock shackle according to claim 31 , 
wherein the axis of tjie cutter is within a plane that intersects the longitudinal axis of 
the shackle blank. 
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36. A method of manufacture for aipadlock^backle according to claim 34, 
wherein the axis of the cutter is withii^^pfefie that intersects the longitudinal axis of 
the shackle blank. AJ 

37. A padlock, including a snackle as claimed in any one of claims 1 9 to 28 
having a short leg with a first locking recess and a longer leg having an opposed 
second locking recess, said longer leg being connected by a longitudinally elongated 
recess or flat tba peripheral recess disposed towards the end of the longer leg, 

and a casing having a short and a longer recess extending into the casing 
from a first end surface to accept the short and longer shackle leg respectively, a 
central recess extending into the casing from an opposed second end surface, an 
offset recess extending^mto the casing from the opposed second end surface and 
intersecting the central refc^ss, the intersection defining a first and a second 
longitudinally elongated cusb portions, said short, longer and central recesses being 
intersected by a transverse reoess extending into the casing from a first side of the 
casing, \ 

a cylinder having a key operable barrel characterized by an undisplaced 
position enabling key removal, \ 

two opposed balls supported within the transverse recess; a first ball able to 
protrude into the short recess and first locking recess and a second ball to protrude 
into the longer recess and second locking recess, 

a cam to control the balls, and a coupler to facilitate operable coupling 
between the cam and the cylinder, \ 

the coupler being mountable within the body to provide a Type 1 padlock 
characterized by an unlocked, open configuration where short leg is free of the 
casing, the longer leg is supported in the casing and the key is removable, 

the coupler being mountable within the body to provide a Type 2 padlock 
characterized by an unlocked, open configuration where the short leg is free of the 
body, the longer leg is supported in the body casing and the\ey and barrel cannot be 
rotated to the undisplaced position to enable key removal, \ 

wherein the cam includes a first cam portion comprising si substantially 
cylindrical portion defined by a peripheral, side, curved surface ancl having a 
longitudinal axis coaxial with the cam axis of rotation and which is parallel with and 
between the longitudinal axii of the short and longer recess in the casing, 

the first cam portion having a removal configuration enabling the removal of 
the shackle, the cam in the removal configuration presenting a longitudinal^ 
elongated, side, third recess, deeper than the second recess, to the second ball to 
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tenable the second ball to be removed from all the recesses of the longer leg, wherein 
each finger in the removal configuration of the cam abuts an associated second drive 
shoulder. 

\ and wherein the cam is rotatable in the unlocking direction to the removal 
configuration while the stop remains in the second operative configuration, 

sand removal configuration corresponding to the short leg being free of the 
casing. \ 

said cam in a locking configuration presenting the curved surface to each ball 
to retain the baHs in the locking recesses, 

said cam fn the unlocking configuration presenting a longitudinally elongated, 
side, first unlockingVecess to the first ball and a longitudinally elongated, side, 
second unlocking rectess to the second ball to enable the first ball to be removed 
from the first locking retess and the second ball to be partly removed from the 
second locking recess and be retained partly within the longitudinally elongated 
recess or the flat or partly within the peripheral recess. 

38. A padlock, including a sn&ckle as claimed in any one of claims 19 to 28 
having a short leg with a first locking recess and a longer leg having an opposed 
second locking recess, said longer lejg being connected by a longitudinally elongated 
recess or flat to a peripheral recess disposed towards the end of the longer leg, 

and a casing having a short and avJonger recess extending into the casing 
from a first end surface to accept the short smd longer shackle leg respectively, a 
central recess extending into the casing fromian opposed second end surface, an 
offset recess extending into the casing from the^opposed second end surface and 
intersecting the central recess, the intersection deeming a first and a second vertically 
longitudinally elongated cusp portion, said short, longer and central recesses being 
intersected by a transverse recess extending into the casing from a first side of the 
casing, \ 

a cylinder having a key operable barrel characterizecl by an undisplaced 
position enabling key removal, \ 

two opposed balls supported within the transverse recess: a first ball able to 
protrude into the short recess and first locking recess and a seconcKball to protrude 
into the longer recess and second locking recess \ 

a cam to control the balls, \ 

the angular disposition of the cam in the locking and unlocking configurations 
being determined by a stop comprising a disc-like member supported coaxially with 
and relative to the cam, and being angularly displaceable relative to the cam, and 
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i having a stop shoulder which protrudes into the offset recess, said stop having a first 
operative configuration where the stop shoulder abuts the wall of the offset recess 
adracent the first cusp and a second operative configuration where the stop shoulder 
abutk the opposite wall of the offset casing adjacent second cusp, 
\the padlock being characterized by: 

aclosed, locked configuration corresponding to the stop being in the first 
operative ^configuration, the short and longer legs being supported in the casing and 
restrained from displacing relative to the casing, the cam being in a locking 
configurationWid retaining the first ball partly within the first locking recess and the 
second ball beiV) partly within the second locking recess, 

the cam and stop member being rotateable in an unlocking direction by the 
cylinder to displacetfhe padlock to an unlocked configuration, and 
an open, unlocked configuration corresponding to the stop being in the second 
operative configurationVthe short leg being free of the casing, the longer leg being 
supported in the casing, Vie cam being in an unlocking configuration and retaining 
the second ball partly withito the longitudinally elongated recess or flat or partly within 
the peripheral recess \ 

and wherein the cam includes a first cam portion comprising a substantially 
cylindrical portion defined by a peripheral, side, curved surface and having a 
longitudinal axis coaxial with the c&m axis of rotation and which is parallel with and 
between the longitudinal axii of the short and longer recess in the casing, 

wherein the first cam portion has a removal configuration enabling the 
removal of the shackle, the cam in the reKnoval configuration presenting a 
longitudinally elongated, side, third recess)deeper than the second recess, to the 
second ball to enable the second ball to be removed from all the recesses of the 
longer leg, \ 

the cam being rotatable in the unlocking detection to the removal configuration 
while the stop remains in the second operative configuration, said removal 
configuration corresponding to the short leg being free^of the casing, and wherein 
each finger in the removal configuration of the cam abutssan associated second drive 
shoulder. \ 

said cam in a locking configuration presenting the curbed surface to each ball 
to retain the balls in the locking recesses, \ 

said cam in the unlocking configuration presenting a longitudinally elongated, 
side, first unlocking recess to the first ball and a longitudinally elongated, side, 
second unlocking recess to the second ball to enable the first ball to besremoved 
from the first locking recess and the second ball to be partly removed frona the 
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locking recess and be retained partly within the longitudinally elongated 
recess or the flaFon5artly~witto^ recess. 
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39. Anadlo ck. i nc l ud i ng a o fraekie- to ui nn a s hort lea with a first locking recess 
and a longer leg having an opposed second locking recess, said longer leg being 
connected by a longitudinally elongated recess or flat to a peripheral recess disposed 
towards the end of the longer leg, the shackle also having at least one locking recess 
having a surface comprising a portion or portions of surfaces of revolution in which 
the axis of revolution defining the surface intersects the body of the leg and where/ 
the surface of the recess extends in all directions from the axis, 

and a casing having a short and a longer recess extending into the cursing 
from a first end surface to accept the short and longer shackle leg respectively, a 
central recess extending into the casing from an opposed second end/surface, an 
offset recess extending into the casing from the opposed second end surface and 
intersecting the central recess, the intersection defining a first and a second 
longitudinally elongated cusp portions, said short, longer anacentral recesses being 
intersected by a transverse recess extending into the casing from a first side of the 
casing, / 

a cylinder having a key operable barrel characterized by an undisplaced 
position enabling key removal, f 

two opposed balls supported withir^fhe transverse recess; a first ball able to 
protrude into the short recess and first Jercking recess and a second ball to protrude 
into the longer recess and second locking recess, 

a cam to control the balls^and a coupler to facilitate operable coupling 
between the cam and the cylinder, 



the coupler being m<5untable within the body to provide a Type 1 padlock 
characterized by an unlocked, open configuration where short leg is free of the 
casing, the longer leans supported in the casing and the key is removable, 

the couplef/being mountable within the body to provide a Type 2 padlock 
characterized by an unlocked, open configuration where the short leg is free of the 
body, the longer leg is supported in the body casing and the key and barrel cannot be 
rotated to the undisplaced position to enable key removal, 

wherein the cam includes a first cam portion comprising a substantially 
cylindrical portion defined by a peripheral, side, curved surface and having a 
longitudinal axis coaxial with the cam axis of rotation and which is parallel with and 
between the longitudinal axii of the short and longer recess in the casing, and 
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relatively 



C o i n tho - firofrcoffl - poi tton is iniegrauy connected to "a" 
>sed towards the casing second end surface, 

and wherein said drive portion comprising two opposed drive recesses having 
coplanar floors wherein the plane is orthogonal to the axis of rotation of the cam, said 
drive recesses being on opposite sides of the cam axis of rotation and being defined 
by an axial between bridge comprising-opposed walls, each wall having a first 
engageable drive shoulder at one end and a second engageable shoulder at the 
other end, said bridge having opposed part cylindrical portions to supportthe 6\scy 
like member which has an aperture of substantially circular cross-section interrupted 
by at least one inwardly protruding finger engageable with the first drive shoulder, 
wherein each finger abuts thejfirst d rive shoulder when the cam is in the Ig cked and 
unlocked configurations, 

said cam in a locking configuration presenting the curved su^ce to each ball 
to retain the balls in the locking recesses, 

said cam in the unlocking configuration presenting a longitudinally elongated, 
side, first unlocking recess to the first ball and a longitudinal elongated, side, 
second unlocking recess to the second ball to enable the^first ball to be removed 
from the first locking recess and the second ball to be/partly removed from the 
second locking recess and be retained partly withipnhe longitudinally elongated 
recess or the fiat or partly within the peripheraj/recess, 

wherein the fist cam portion has a removal configuration enabling the removal 
of the shackle, the cam in the removal^pnfiguration presenting a longitudinally 
elongated, side, third recess, deepei^than the second recess, to the second ball to 
enable the second ball to be remaned from all the recesses of the longer leg, 

and wherein the cam is/rotatable in the unlocking direction to the removal 
configuration while the stop^femains in the second operative configuration, 

said removal configuration corresponding to the short leg being free of the 

casing. 



40. A padlpCk, including a shackle having a short leg with a first locking recess 
and a iongefleg having an opposed second locking recess, said longer leg being 
connect§9 by a longitudinally elongated recess or flat to a peripheral recess disposed 
toward the end of the longer leg, the shackle also having at least one locking recess 
frig a surface comprising a portion or portions of surfaces of revolution in which 
axis of revolution defining the surface intersects the b ody of theJ eo~amrwhere 
the surfe &c of the rc eessrextenas in an directions from the axis, 
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^apcLa-eaoina havina ^shoftand a longer recess extending into the casing 
from a first end surface to accept the shorTarWIof^ respectively, a 

central recess extending into the casing from an opposed second en3"sTnfaee^n^^ 
offset recess extending into the casing from the opposed second end surface and 
intersecting the central recess, the intersection defining a first and a second vertically 
longitudinally elongated cusp portion, said short, longer and central recesses being 
intersected by a transverse recess extending into the casing from a first side of the 
casing, 

a cylinder having a key operable barrel characterized by an undisplaced / 
position enabling key removal, X 

two opposed balls supported within the transverse recess; a first balL^ole to 
protrude into the short recess and first locking recess and a second ball terprotrude 
into the longer recess and second locking recess / 

a cam to control the balls, f 

the angular disposition of the cam in the locking and unlocking configurations 
being determined by a stop comprising a disc-like membei^upported coaxially with 
and relative to the cam, and being angularly displaceabl^relative to the cam, and 
having a stop shoulder which protrudes into the offse^recess, said stop having a first 
operative configuration where the stop shoulder abuts the wall of the offset recess 
adjacent the first cusp and a second operative configuration where the stop shoulder 
abuts the opposite wall of the offset casing ajzljacent second cusp, 

the padlock being characterized bv: 

a closed, locked configuration osfrresponding to the stop being in the first 
operative configuration, the short anerlonger legs being supported in the casing and 
restrained from displacing relativ^o the casing, the cam being in a locking 
configuration and retaining the first ball partly within the first locking recess and the 
second ball being partly withui the second locking recess, 

the cam and stop number being rotateable in an unlocking direction by the 
cylinder to displace the padlock to an unlocked configuration, and 
an open, unlocked configuration corresponding to the stop being in the second 
operative configuration, the short leg being free of the casing, the longer leg being 
supported in the casing, the cam being in an unlocking configuration and retaining 
the second balUpartly within the longitudinally elongated recess or flat or partly within 
the peripheral recess 

andwherein the cam includes a first cam portion comprising a substantially 
cylindrical portion defined by a periphera l, side. curvedjSLLLii ace-afl€hhavrng"a 
longituainal axiscgaxiaJ-wtttrtne cam axis of rotation and which is parallel with and 
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befa^eeft4^cnrf9^dlhal aWT of L I io s ho i ldnU lui iy er r vc e ss l irihe casing, and " 
wherein the first cam portion has a removal configuration enabling the remoyafof the 
shackle, 

said cam in a locking configuration presenting the curved stfrFace to each ball 
to retain the balls in the locking recesses, 

said cam in the unlocking configuration presentip^a longitudinally elongated, 
side, first unlocking recess to the first ball and a longitudinally elongated, side, 
second unlocking recess to the second ball taxable the first ball to be removed 
from the first locking recess and the secopd'ball to be partly removed from the 
second locking recess and be retainpdpartly within the longitudinally elongated 
recess or the flat or partly withjpr'fhe peripheral recess. 

and wherein the c^rffin the removal configuration presents a longitudinally 
elongated, side, third,r£cess, deeper than the second recess, to the second ball to 
enable the secopdball to be removed from all the recesses of the longer leg, 

lerein the cam is rotatable in the unlocking direction to the removal 
configuij^ffion while the stop remains in the second operative configuration, 

I removal^ corresponding to the short leg being free of the 

ca$ 

41 . A padlock shackle having at least one locking recess having a tftjrface 
comprising a portion or portions of surfaces of revolution in which tlWaxis of 
revolution defining the surface intersects the body of the leg andi^here the surface of 
the recess extends in all directions from the axis, including a locking recess 
comprising two such portions located adjacently and a sma^istance from an other 
recess each being joined by a channel portion^/vherein tm padlock shackle is 

defined by two parallel co-planar legs; a shorfleg havurf£ a first locking recess and a 

/ 



absed, recess; the second 



^us substantially the 



longer leg having a second locking, substanjfially 

locking recess being connected by a longitfidinalW^longated cj/annel to a peripheral 

channel around the periphery of the shackle b^y, disposed towards the end of the 

longer leg, the channel cross-section beir/g 

same as the radii of the balls 

the surface of the first and seconyiockini re^g^es being substantially 

comprised of a portion or portions of suffiaces ofi revolution, each said portion having 

an axis of revolution which intersects thetehackfe body to provide a surface portion 

extending on all sides from the axis i 

wherein the portions of surfaces of revolution comprise spherical portions 
defined by a radius substantially the same as the radii of the balls. 
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